BEST AVAILABLE COPY 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 7 
A61M 5/168, 39/22 



Al 



(11) International Publication Number: WO 00/37128 

(43) International Publication Date: 29 June 2000 (29.06.00) 



(21) International Application Number: PCT/IL99/00688 

(22) International Filing Date: 16 December 1999 (16.12.99) 



(30) Priority Data: 
127681 



22 December 1998 (22.12.98) IL 



(71) Applicants (for all designated States except US): ARAN 

ENGINEERING DEVELOPMENT LTD. [IL/IL]; P.O. Box 
3067, Industrial park, 38900 Caesaria (IL). CAESARIA 
MEDICAL ELECTRONIC LTD. [11V1L]; P.O. Box 4294, 
38900 Caesaria (IL). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): SHFAR AM, Adi [IUIL]; 
Shalom Alechem Street 2, 46703 Herzeliya (IL). BARAK, 
Zvi [I1V1L]; P.O. Box 4294, 38900 Caesaria (IL). 

(74) Agent: RE1NHOLD COHN AND PARTNERS; P.O. Box 4060, 
61040 Tel Aviv (IL). 



(81) Designated States: AE, AL, AM, AT, AU, AZ, BA, BB, BG, 
BR, BY, CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE,* 
ES, Fl, GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, 
KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, 
MD, MG, MK, MN, MW, MX, NO, NZ, PL, PT, RO, RU, 
SD, SE, SG, SI, SK, SL, T3, TM, TR, TT, TZ, UA, UG, 
US, UZ, VN, YU, ZA, ZW, ARIPO patent (GH, GM, KE, 
LS, MW, SD, SL, SZ, TZ, UG, ZW), Eurasian patent (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), European patent (AT, 
BE, CH, CY, DE, DK, ES, Fl, FR, GB, GR, IE, IT, LU, 
MC, NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, GW, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: FLUID FLOW CONTROL VALVE 




(57) Abstract 

A fluid valve comprising a housing fitted with a first port being in flow communication with a first chamber, and a second port 
being in fluid communication with a second chamber coaxial with the first chamber. A fluid flow path extends between the chambers and 
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path. The membrane has one face exposed to atmospheric pressure. The arrangement being such that when differential pressure across the 
membrane exceeds a predetermined pressure threshold the membrane flexes and opens the fluid flow path allowing fluid flow between the 
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FLUID FLOW CONTROL VALVE 



FIELD OF THE INVENTION 

The present invention is in the field of fluid flow control valves, such as 
foTiUse in medical fluid administration sets, etc. 

5 BACKGROUND OF THE INVENTION 

It is often required to provide a fluid control valve which operates within a 
•specific pressure range. An example for such an instance is a set for 
administrating medical liquids to a patient, in which a container holding the 

10 liquid is supported by a stand at a height of typically about two meters or at times 
being provided within a pressuring device. 

It is required to ensure that liquid contained within the container freely 
flows in a direction towards the patient and to prevent flow in an opposite 
direction, i.e. in a direction from the patient. 

15 A variety of liquid flow control valves are known. Typical prior art flow 

valves are fitted on a fluid supply line and comprise a membrane sealingly 
engaging a closure between an upstream portion and a downstream portion of the 
supply line, which upon exposure to a predetermined pressure, the membrane 
deforms to open a flow path towards the upstream portion. 

20 - By another example, the membrane comprises one or more apertures such 
as pre-pierced or pre-slotted apertures which in a non deformed position, the 
apertures are closed. However, upon deformation of the membrane under a 
. predetermined pressure, the apertures open and fluid flow is enabled through the 
supply line. 
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TypicalJy fluid flow control valves are unidirectional, i.e. permitting flow 
from an inlet port towards an outlet port but not vice versa. In cases where the 
valve is Bi-directional, then the pressure required to initiate flow is typically 
identical in both directions of operation. 
5 Other types of flow valves are of complex structure and are provided with 

mechanical components such as springs, gaskets and pistons and thus render the 
valve complexity and of essentially high costs. 

Many of the heretofore known control valves are not provided with 
priming means and where such means are provided,, there are no arrangements for 
10 retaining the priming means in their priming position, but rather it is required to 
manually keep the priming means depressed. 

It is an object of the present invention to provide an improved fluid flow 
control valve in which the above referred to drawbacks are essentially reduced or 
overcome. 

15 

SUMMARY OF THE INVENTION 

According to a preferred aspect of the present invention there is provided a 
fluid valve comprising a housing fitted with a first port being in flow 
20 communication with a first chamber, and a second port being in fluid 
communication with a second chamber coaxial with the first chamber; a fluid 
flow path extending between the chambers; a resilient membrane tensioned over 
the fluid flow path and over the first chamber and the second chamber so as to 
close the fluid flow path, said membrane having one face thereof exposed to 
25 atmospheric pressure; the arrangement being such that when differential pressure 
-across the membrane exceeds a predetermined pressure threshold the membrane 
flexes and opens the fluid flow path allowing fluid flow between the first 
chamber and the second chamber. 

According to a preferred embodiment of the present invention, the valve is 
30 formed with a priming member for manually displacing the membrane to 
disengage from the fluid flow path and open it. Preferably, the priming member is 
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a stem projecting from a wall of the first chamber connected to other portions of 
the first chamber via a flexible zone, whereby displacing the wall towards the 
membrane entails displacing the membrane and priming of the valve. 

Still preferably, the priming member is biased to disengage from the 
5 membrane. By one of its designs, the flexible zone of the first chamber is resilient 
and is biased to resume its original shape. 

By still a preferred embodiment of the present invention, the valve further 
comprises a retention member for retaining the priming member in its displaced 
position, thereby keeping the fluid flow path open. By one application of this 
io preferred embodiment, there is further provided a locking arrangement for 
arresting the retention member in a position in which the fluid flow path is kept 
open. 

Desirably, the first port and the second port coaxially extend from the 
housing along an axis normal to the axis of the chambers, and the retention 
15 member is a bridge-like element comprising a retaining portion for engaging the 
wall portion, and two arms, each engaged with one of the first or second port, 
respectively, and being rotatable about the port's axis. 

By a preferred design of the valve in accordance with the present 
invention, the first chamber is a well-like enclosure having a bottom wall portion 
20 communicating with other portions of the first chamber via a flexible zone. A top, 
rimmed edge separates between the first and second chambers and forms the fluid 
flow path and over which the membrane is tensioned. 

Still preferably, the housing further comprises a venting cover positioned 
in close proximity to the flexible membrane whereby in its flexed state the 
25 jnembrane bears against the venting cover. The venting cover is fitted with one or 
more venting apertures. Among its tasks, the venting cover also secures the 
membrane to the housing along a peripheral edge thereof 

In order to avoid blocking of the one or more venting apertures upon 
flexing of the membrane, the one or more apertures are preferably formed at 
30 peripheral portions of the venting cover. 
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It will be appreciated that the valve according to the present invention may 
be a Bi-directional valve and the cross-sectional area of the membrane over the 
first chamber may be similar or different to the cross-sectional area of the 
membrane over the second chamber, whereby the differential pressure required to 
5 open the flow path in one direction may be different than the differential pressure 
required to open the flow path in the other direction. 

BRIEF DESCRIPTION OF THE DRAWING 

10 In order to understand the invention and td'see how it may be carried out 

in practice, a preferred embodiment will now be described, by way of a 
non-limiting example only, with reference to the accompanying drawings in 
which: 

Fig. 1 is a longitudinal cross-section of a valve according to the present 
15 invention, the valve in its closed position; 

Fig. 2 is an isometric view of the valve seen in Fig. 1 ; 

Fig. 3 is a longitudinal cross-section of the valve according to the present 
invention, the valve in its open position; 

Fig. 4 is a longitudinal cross-section of the valve according to the present 
20 invention in a priming position, with a priming retainer in its locked position; and 

Fig. 5 is an isometric view of the valve in the position seen in Fig. 4. 

DETAILED DESCRIPTION OF A SPECIFIC EMBODIMENT 

25 Attention is first directed to Figs. 1 and 2 of the drawings illustrating a 

valve generally designated 10 comprising a cylindrical housing 12 formed with a 
first, inlet port 14 extending into a first, inlet chamber 16. the latter being coaxial 
with the housing 12. First chamber 16 is formed by a well-like member 17 
snapingly engaging the housing 12. 

30 A second, outlet port 18 is coaxial with the inlet port 14 and extends into a 

second, outlet chamber 20 ; which in fact is in the shape of an annulus which is 
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coaxial with the first chamber 16 and which have a common separating wall 22 
terminating at a rimmed annular edge 24 which defines a fluid flow path between 
the first and second chambers as will hereinafter be- explained, 

A resilient membrane 26 is securely attached to the housing 12 by a 
5 venting cover 28 snapingly fitted to the housing 12, where the membrane 26 
sealingly bears against the rimmed annular edge 24, thus sealing the first and 
second chambers 16 and 20, respectively, and the flow path 24 extending 
between the chambers. 

— - As can be seen in Fig. 1, the venting cover 28 is fitted with a venting 

10 aperture 30 at a peripheral portion of the cover, for the reason to become apparent 
hereinafter. It will further be noted that the vented cover 28 is in close proximity 
to the membrane 26, though leaving a clearance 32 therebetween, wherein 
atmospheric pressure exists. 

A stem-like priming member 40 extends from a bottom wall portion 42 of 

15 the first chamber 16, said stem-member 40 extending almost towards a bottom 
surface of the membrane 26. leaving a clearance between its upper end 41 and 
membrane 26. Well-like member 17 has a resilient, deformable portion 43 
communicating with snapping wall portion 44. In the position shown in Fig. 1 the 
resilient portion is in its non-deformed position. 

20 A retention member 46 (best seen in Fig. 2) has a bridge-like shape with 

two annular portions 48 and 50 rotatably engaged over inlet port 14 and outlet 
port 18, respectively. A bridging portion 52 has at a central portion thereof a 
bulge 54 for engagement with depression a 56 formed at a lowermost, central 
portion of the well-like portion 17. 

25 - Further attention is now directed to Fig. 3 of the drawings in which the 
valve is shown in its position after applying pressurized fluids through inlet 
port 14 entailing flexion of the membrane 26 to disengage the rimmed annular 
edge 24, thus opening the fluid flow path between the first, inlet chamber 16 and 



BNSDOCID: <W O 0Q3712flA1 \ > 



_ WO 00737128 PCT/IL99/00688 

-6- 

the second, outlet chamber 20, permitting fluid egress via the outlet port 18, as 
illustrated by arrows. 

It will be noted that in the open position of the valve, as seen in Fig. 3, the 
membrane 26 bears against a central portion of the venting cover 28 while the 
5 venting aperture 30 remains unblocked, thus ensuring that the space 32 remains at 
atmospheric pressure. 

A person versed in the art will have no difficulty in realizing that the first 
and second ports and the first and second chambers may change their functions, 
respectively, i.e. the second port 18 may serve as an inlet port and the first inlet 
10 port 14 may serve as an outlet port with the second chamber 20 serving as an inlet 
chamber and the first chamber 16 serving as an outlet chamber, respectively. It 
will further be appreciated by a skilled person that changing the cross-sectional 
area of the diaphragm 26 over the first chamber 16 or over the second 
chamber 20 will determine the differential pressure required for opening the 
15 valve. Accordingly, the valve may be used as a uni-directional valve or as a 
Bi-directional valve with equal or different pressures required for opening the 
valve in either direction. 

Attention is now directed to Figs. 4 and 5 of the drawings. In certain 
instances, it is required to prime a valve, e.g. to drain gases from a liquid supply 
20 line or to rinse a supply line prior to administrating fluids. A non-limiting 
example where such priming means are required are valves used in medical liquid 
administration. 

When it is required to momentarily prime the valve, the bottom portion 42 
of well-like member 17 of the first chamber 16 is depressed upwards against the 
25 -resiliency of the resilient annular segment 42, whereby the top end 41 of priming 
member 40 encounters the membrane 26 and deforms it to the position seen in 
Fig. 3, i.e., opening the flow path 24 between the chambers, enabling flow 
through the valve. 

However, when it is required to retain the valve 10 in its primed position, 
30 i.e. when the pressure through the inlet port does not reach the predetermined 
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pressure threshold, then it is possible to open the valve and keep it in its open 
position by swinging the retention member 46 into the position seen in Figs. 4 
and 5 in which the well-like member 17 of the first chamber 16 is depressed, thus 
entailing deformation of the membrane 26 into its open position. In order to 

5 ensure that the valve remains in its open position, bulge 54 snaps into 
depression 56 thus ensuring that the retention member 46 does not swing out of 
engagement with the bottom portion of the well-like member 17. 

It will be appreciated to a person versed in the art that the design of the 
housing may be different than the specific design illustrated herein, e.g. the 

10 manner in which the venting cover and the bottom portion are engaged with the 
housing, location of the resilient portion, etc., mutatis mutandis. 
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CLAIMS: 

1. A fluid valve (10) comprising a housing (12) fitted with a first port (14) 
being in flow communication with a first chamber (16), and a second port (18) 

5 being in fluid communication with a second chamber (20) coaxial with the first 
chamber (16); a fluid flow path (24) extending between the chambers (16;200; a 
resilient membrane (26) is tensioned over the fluid flow path (24) and over the 
first chamber (16) and the second chamber (20) so as to close the fluid flow 
path(24); said membrane (26) having one face thereof exposed to atmospheric 
io pressure; the arrangement being such that when differential pressure across the 
membrane (26) exceeds a predetermined pressure threshold the membrane flexes 
and opens the fluid flow path (24) allowing fluid flow between the first 
chamber (16) and the second chamber (20). 

2. A fluid valve according to Claim 1, wherein the valve (10) further 
15 comprises a priming member (40) for manually displacing the membrane (26) to 

disengage from the fluid flow path (24). 

3. A fluid valve according to Claim 2, wherein the priming member is a 
stem (40)projecting from a wall portion (42) of the first chamber (16) whereby 
displacing the wall towards the membrane entails priming of the valve (10). 

20 4. A fluid valve according to Claim 3, wherein the wall portion (42) is 
connected to other wall portions of the first chamber via a resilient, flexible 
zone (43). 

5. A fluid valve according to Claim 3, wherein the priming member (40) is 
biased to disengage from the membrane (26). 
25 6. A fluid valve according to Claim 4, wherein the flexible zone (43) is 
biased to resume its original shape. 
. 7. A fluid valve according to Claim 2, further comprising a retention 
member (46) for retaining the priming member (40) in its displaced position 
thereby keeping the fluid flow path (24) open. 
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8. A fluid valve according to Claim 7, comprising a locking 
arrangement (54;56) for arresting the retention member (46) in a position in 
which the fluid path (24) is kept open. 

9. A fluid valve according to Claim 7, wherein the first port (14) and the 
5 second port (18) co-axially extend from the housing (12) along an axis normal to 

the axis of the chambers, and where the retention member (46) is a bridge-like 
element having a retaining portion (54) for engaging the priming member, and 
two arms (48) each engaged with one of the first or second ports (14; 18) and 
being rotatable about the ports' axis. 
10 10. A fluid valve according to Claim 1, wherein the first chamber (16) is a 
well-like enclosure having a flexible deformable zone at a bottom wall and a top 
rimmed edge (22) forming the fluid flow path (24) and over which the 
membrane (26) is tensioned. 

11. A fluid valve according to Claim 1, wherein the housing further comprises 
15 a venting cover (28) positioned in close proximity to the flexible membrane (26) 

whereby in its flexed state the membrane (26) bears against the venting cover 
(28), the venting cover (28) fitted with one or more venting apertures (30). 

12. A fluid valve according to Claim 11, wherein the one or more 
apertures (30) are formed at peripheral portions of the venting cover (28). 

20 13. A fluid valve according to Claim 1, wherein the second chamber (20) is in 
the shape of an annulus encircling the first chamber (16). 
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